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[Constitution] 

In surface of glass fiber main body , glass fiber . which 
designates that [misuchirin ] acid or predetermined alkyl 
polysiloxane at least coating layer which consists of any one 
isformed as feature 



[Claim(s)] 
[Claim 1] 

In surface of glass fiber main body , glass fiber . which 
designates that saturated higher aliphatic acid which is shown 
with below-mentioned Formula (1) or alkyl polysiloxane 
which isshown with below-mentioned "Chemical Formula 1 " 
at least coating layer which consists of any one is formed as 
feature 

C<sub>n </sub>H<sub>2n+K/sub>COOH (However, n=9, 
11,13,15,17,19)... (1) 

[Chemical Formula 1] 



{iu nt uicfciN-t.n i± i *y*#i*»BL 
R x itmmm* i~7 m^-t^i&mTj^j^ 
r 2 it&mMmm* 1-7 m&mr 

Specification 
[0001] 

imm±(omm»wn 

[0002] 

[ft*(Z>ftffi] 

tit*, ii^yr-f /<— tLXit. iSyT.yr^^ 
ZZX. MoS 2 £ffll^<DI*. ©&r*l 



However, in "Chemical Formula 1 as for n as for integer , 
R<sub>l </sub> which is largerthan 1 as for lower alkyl 
group , R<sub>2 </sub> which possesses carbon atom 1—7 
lower alkyl group or the carbon atom which possesses 
hydrogen , carbon atom 1-7 it shows aryl group which 
approximatelypossesses 6. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards glass fiber which administers 
improvement to the glass fiber body surface . 

[0002] 

[Prior Art] 

Until recently, those which application designate MoS<sub>2 
</sub> (molybdenum disulfide ) as the solid lubricant as glass 
fiber main body as glass fiber , are known. 

Here, fact that MoS<sub>2 </sub> is used, is in order to lose 
thebreaking of fiber . 



Page 3 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1993294676A 

[0003] 

LA^L«:*<&. ±13 MoS 2 £&*Lfc*f5X?T 
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[0004] 
[0005] 

C n H 2n+1 COOH({HL.n=9,ll,13,15,17,19) -(1) 

[0006] 
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[0003] 

[Problems to be Solved by the Invention] 

But, as for glass fiber which above-mentioned MoS<sub>2 
</sub> application isdone, after degree of humidity resistance 
test, occasion where continual friction test was done, glass 
fiber is easy to break because MoS<sub>2 </sub> 
becomesfixed. 

In addition, regarding glass fiber which MoS<sub>2 </sub> 
application is notdone, when humidity resistance test is done, 
scorching occurs, there was a problem that glass fiber is easy 
to break. 

Furthermore, glass fiber which above-mentioned MoS<sub>2 
</sub> application isdone, because MoS<sub>2 </sub> is 
black fine powder , had problem that is easy tobecome dirty. 

[0004] 

As for this invention considering to above-mentioned 
situation , beingsomething which it is possible, it designates 
that it offers glass fiber which can evade becoming dirty and 
breaking by providing coating layer which consists at least of 
any one of saturated higher aliphatic acid or alky! 
polysiloxane in the glass fiber body surface , as objective . 

[0005] 

[Means to Solve the Problems] 

this invention in surface of glass fiber main body , is glass 
fiber which designatesthat saturated higher aliphatic acid 
which is shown with below-mentioned Formula (1) or the 
alkyl polysiloxane which is shown with below-mentioned N 
"Chemical Formula 2 " at least coating layer which consists of 
any one is formed as feature. 

C<sub>n </sub>H<sub>2n+l</sub>COOH (However, n=9, 
11,13,15,17, 19)... (1) 

[0006] 

[Chemical Formula 2] 



Ri 
I 

Si 



-0- 



R2 



[0007] [0007] 



r, it&mm* i~7 ®£m?z&mT)i>*)v 
a. r 2 liTKit.gtffuiT i~7 mzm?z>&®.T 



However, in "Chemical Formula 2 ", as for n as for integer , 
R<sub>l </sub> which is largerthan 1 as for lower alkyl 
group , R<sub>2 </sub> which possesses carbon atom 1—7 
lower alkyl group or the carbon atom which possesses 
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[0008] 

^igtf>-5Si*T*^:{* 0.1 //m l3-r-S0)7b<M* 

[0009] 
[f^ffl] 

±E0*j*i=jsi v c. mos 2 <D«t>yi=fi*pa 

So 

[0010] 
[MkM 

So 

(Hfi&IJiJ i) 

[0011] 

El i ics-t\fc5lc % i-ioog/u^h;u(i)cD5Ux^ 
>KSl*©x^y-ju»?ft 1 ico.OlMOgfl o-ksh 



hydrogen , carbon atom 1-7 it shows aryl group which 
approximatelypossesses 6. 

[0008] 

Regarding to this invention, you can list method etc with die 
coating method , dipping method , or shower as means which 
forms above-mentioned coating layer in the glass fiber main 
body . 

Regarding to this invention, as for thickness of coating layer 
which it formsin glass fiber main body , generally it is 
desirable in sense that fill factor of fiber is raised to make 
0.1 ;mu m . 

Regarding to this invention, aforementioned saturated higher 
aliphatic acid is white , but inorder to verify deposit of coating 
agent with visual , you can thinkthat it adds colorant to 
aforementioned saturated higher aliphatic acid . 

[0009] 

[Working Principle] 

It decreases soiling considerable in above-mentioned 
configuration , byin place of MoS<sub>2 </sub> with 
saturated higher aliphatic acid forming coating layer in glass 
fiber main body ,in addition also rear of degree of humidity 
resistance testing can decreasebreaking considerably. 

In addition, if coating layer which consists of alkyl 
polysiloxane which is shownwith above-mentioned 
"Chemical Formula 2 " is formed, heat resistance and heat 
resistance humidity characteristic and humidity characteristic 
become satisfactory, candecrease breaking considerably. 

Furthermore, if colorant is added to saturated higher aliphatic 
acid , deposit of coating agent can be verified with visual by 
action of colorant . 

[0010] 

[Working Example(s)] 

Below, referring to figure, you explain Working Example of 
this invention . 

(Working Example 1) 

[0011] 

As shown in Figure 1 , it mixed food additive blue 1 number 
(colorant ) of 0.01 - 10 g/1 to ethanol solution 1 of myristic 
acid concentration of 1 - 100 g/liter (1 ), this die coating it 
didin glass fiber main body 3 which passes die 2, it acquired 
glass fiber where the coating layer which consists of myristic 
acid in surface was formed. 

Furthermore, symbol 4 of in the diagram shows glass fiber 
reel . 
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za>j:?ic % mmm 1 ic^^^^x^t^z-v— 
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[0013] 

£ 95±5%,49 deg C (D&ft-TT'M&UmLtzt 
MoS 2 £fia^=1£3fea>3>T'f/<-<!:l£'<. /< 
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[0014] 



(Hfi6^ij 2) 

[0015] 

$f .5Ux?>iJ i~ioog/i,x$y— 

20-400g/l,J?ffi;St4Sfl£ l~50g/I 
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In addition, in place of above-mentioned ethanol , making use 
of the isopropyl alcohol , propanol , butanol or other alcohol it 
is good. 

[0012] 

this way, glass fiber which relates to Working Example 1 
becoming configuration which formed coating layer which 
consists of myristic acid etc in surface of glass fiber main 
body 3 for sake of, soiling is not for most part incomparison 
with past, can decrease also breaking considerably. 

In addition, because food additive blue 1 number of 0.01 - 10 
g/1 is mixed inaforementioned ethanol solution 1 , you can 
verify that coating agent of blue has deposited in glass fiber 
main body 3 with action of colorant by visual . 

[0013] 

In fact, fiber bundle which it acquires this way 95 +/- under 
the condition of 5% and 49 deg C humidity when it tests, 
hardening bundle was difficult to occur in comparison with 
conventional fiber which uses the MoS<sub>2 </sub>. 

In addition, like Figure 2 one end of glass fiber bundle 5 on 
left and rightwas stopped in movable , when continual friction 
test was done, fiber only 10% broke with Working Example 1 
conventional fiber which uses MoS<sub>2 </sub> 
30%vis-a-vis breaking. 

Furthermore, symbol 7 in Figure 2 shows SUS rod of 
RIOmm . 

[0014] 

Furthermore, with above-mentioned Working Example 1 , 
when food additive blue 1 number isused as colorant being 
attached, you expressed, but it is not limitedin this, effect 
which is similar to Working Example 1 making use of the 
yellow , red color or other other colorant is acquired. 

(Working Example 2 ) 

[0015] 

First, myristic acid 1 - 1 00 g/1 , ethanol die coating were done 
in glass fiber main body 20 -400 g/1 , boundary surfactant 1 - 
50 g/I making use of aqueous solution which isincluded. 

Continuation and 80 deg C or greater , 1 0 min or greater 
heating, it acquired glass fiber where the coating layer which 
consists of myristic acid in surface was formed. 

(Working Example 3) 

[0016] 

First, dimethyl silicone oil which is displayed with 
below-mentioned "Chemical Formula 3 " (However, as for n 
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90-98 mm%,*$>*)\'^M : £:9k&-3t!t%%i 
80 deg C iil±,5 #Jil-ttf>lfe#TT? 

[0017] 
Kb 3] 



CH 3 

I 

■Si— 0- 



integer ) in solution which 2-10 weight %, ethanol 
90~98weight %, methane sulfonic acid trace amount is 
included, glass fiber main body issoaked. 

heat treatment it did under condition above continuing and 80 
deg C or greater , 5 min ,acquired glass fiber . 

[0017] 

[Chemical Formula 3] 



CH 3 



n 



[0018] 

mmm 3 ic&sa^x^r-f/*— 14* 135 de g 
c,2 %j±o>mm*m%T\z 5 ^aurt^ib 

Cl*Uc»U ±tB^g£U£l^7^/<-l4£<b 

mmm 4) 

[0019] 



mmm 3 ^s^tt*?s?^^x^T-f/\*- 

z<7)<fc5(cLT^b*t^r-</\*-Iill3ffi^J3 <t[^l 

[0020] 

fete. ±ESESfc«-Cl*. *f^x^7«f /<— 
:(DS6^7X77^<-*ftI(i 18)Cv 



[0018] 

glass fiber which it acquires this way has become 
configuration whichformed coating layer which consists of 
above-mentioned dimethyl silicon oil in the surface of glass 
fiber main body . 

As for glass fiber which relates to Working Example 3, 5 min 
leaving under the saturated steam of 135 deg C, 2atmosphere , 
as for deterioration you could not see, couldmaintain initial 
state . 

Vis-a-vis this, fiber which does not do above-mentioned 
treatmentdeterioration was extreme, breaking occurred. 

(Working Example 4) 

[0019] 

solution which is displayed with Working Example 3 die 
coating was done in the glass fiber main body , heat treatment 
of 80 degrees or more , 5 min or more was administered. 

Effect which is similar to Working Example 3 acquired fiber 
which itacquires this way. 

[0020] 

Furthermore, with above-mentioned Working Example , when 
coating layer , whichconsists of myristic acid in glass fiber 
body surface or coating layer which consists of the dimethyl 
silicone oil was formed being attached, you expressed, but it 
does not limitto this. 

As though it shows in for example Figure 3 , it is possible to 
form coating layer which consists of myristic acid and 
dimethyl silicone oil . 

In case of this , coating layer 8 which consists of dimethyl 
silicone oil in the glass fiber main body side (first layer ), it is 
good to make configuration which forms coating layer 9 of 
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the second layer which consists of myristic acid with respect 
to this layer. 

this result, surface protection of fiber is possible at layer of 
the first layer , it is possible to maintain lubricity at layer of 
second layer . 

However, above-mentioned layer to be able also make 
opposite, it ispossible also in addition to make mixed layer of 
both solutions . 

[0021] 

[Effects of the Invention] 

As though above you detailed, it can evade becoming dirty 
and breakingaccording to this invention , by providing layer 
which consists at leastof any one of saturated higher aliphatic 
acid or alkyl polysiloxane in glass fiber body surface , 
furthermore byadding colorant to saturated higher aliphatic 
acid can verify deposit of coating agent by visual glass fiber 
which it can offer. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Figure in order to explain state of die coating of glass fiber 
which relates to one Working Example of this invention . 

[Figure 2] 

explanatory diagram . of continual friction test of glass fiber 
which relates to the this invention 

[Figure 3] 

conceptual cross section diagram . of glass fiber which relates 
to other Working Example of this invention 

[Explanation of Symbols in Drawings] 

2 

die 
3 

glass fiber main body 
4 

glass fiber reel 
4a 

winding drum 
4b 

motor 
5 

tube entering fiber bundle 
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[02] 
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[Figure 2] 



[03] 



[Figure 3] 
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